In the following we report the XRPD diffractograms of Mn 2 (CO) 10 taken at the XRPD-MS beamline at PSI, using 20 KeV, Methanol:Ethanol (1:4) mixture as pressure transmission medium and Quartz as calibrant. The calculated diffractogram based on the Rietveld refined model is superimposed (red curves). The difference curve is plot in gray. At 2 ~ 17°, diffraction from the diamond and the stainless steel gasket occurs which obscures diffraction of the sample in a range of about 1°. This region was excluded from the refinements. Above 17°, diffraction is very weak (not shown here), but data were anyway included in the refinements up to 35°, where the DAC shadow becomes dominant. The pressure in the gas membrane and the calibrated pressure in the DAC are reported in the captions. Note that the intensities are particularly affected by severe preferred orientation, due to the fact that only few grains are actually hit by the beam. Moreover the preferred orientation changes upon application of the pressure because of inhomogeneous damage of the particles and rotation/movement occurring during the compression. A model with two preferred orientation was used at each pressure point. Of course the quality of the diffraction and the corresponding fit degrades on increasing the pressure.
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Results of the Interacting Quantum Atom calculations
The IQA calculations were carried out using the software PROMOLDEN 1 on the molecular geometries as optimized from the P-DFT calculations. The calculations were carried out at the same level of theory as the P-DFT calculations, but without inclusion of dispersive correction. Core electrons were introduced following the procedure described by Tiana et al. 2 Here we report the main outcome of the study: Table S4 . Results of the IQA analysis for geometries in the pressure range 0-7 GPa. DI is the delocalization index, E int is the total interaction energy, E coul is the coloumb interaction energy and E xc is the exchange energy (all energies in a.u.). 
